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WO 2006/ 027325 PCT/ EP2005/ 054262 Draghead for a
trailing suction hopper and process for dredging by
nmeans of this draghead The present invention rel ates
w®2de/H73ghead for a trailing suction hopper Pc":UEP 005054262
according to the preanble of claim1. In partic F

the invention relates to a draghead to be connected
to the dragpipe of a trailing suction hopper,
containing a visor revolvable around a first axis for
the | ooseni ng and the reanaI of soil. A suction I|ne
i s d2naghead dona trailing:sdetin REpens

| oosened soil. 10 Such _a dreghegd !s for exanple knomn
from EP- A-0892116. | ddraghead for a
trailing suction hopper |s descri bed, conprising a

structure connect ed on suction I|ne to which a visor
wi th an TOp&EI5t Peantian @atee to s draghery) for a drailing seetion igpper

st rabebrding tosthé q:mﬂﬂedf eint A€ I1d bakiblid%ns Ysenfibh RAREE o 2
a p dragt Pe does_ not provide a rigid

o iadteatln oh B Eatnertie 105, daaean b Fainor sition shopver,

S ;Joidnmmlﬁg)ppﬁﬁor rdugivabie tahmtng rw\r]ncrslt axisefor hﬁ@g&ﬁsehuﬁ da?at fie
(0] e e or usu consi sts

o SRSk pot A Kipten R Eopnecia wib s redheall cighe atoval o

ot hibe Idoyeredrsoiin | oi nts or ot her appropriate hinging

i aghea S e SEEG LA Pl Fort e -Roohdflg, 1 e
| oVt93H16uadiraghead dor & rirafiing reiction Iubppectsu descdited; lvemprsing a
of éhﬂ@tu?eocén'hﬁéte& By %H&tanHBI?@RHE:E Wlth al': ge;l %ottt%rﬁt glﬁe

bot e sal |ng not 1 on
hodp &ingingbycoanesise dbe Btgmrragsgwne&ted tq 1he trathnq; suasioh dopper

d r %@9@ Gtagb@@ Sﬁ% &Qg pipd %?éso h+t ﬁﬂﬁdé H q'@id"&:n'i'lgawlna&e'tﬁéen the

e. . orage acCl pres nt on
t r @Gﬂ?gd and thedfa"we ﬁﬁelon heaeert @thﬁ@%'ﬁﬂ\ﬂi&b'@ changgsun depth

of drlRe SHNMRL EragPipd BV aSe usGARLRRSEs BPa tn[uﬁ\'bbt‘ Gfgragments of
sucti on hog@d_ﬁﬂno force can bé exerted onto

dr Rffegenne gD AMRIRY FRIIAD JRIRES ror e a@rtnﬁ'@tes bipging

by d:hﬁedumkermvatr@:rgmgemfét v@ftertéiﬂs tﬁédﬂégdﬂféh@g\rlﬁatgrhgplpe and
reduce

f th
e HRIoR TP ™ e ppiad aiersealet o B arian i ghreadr of the
naitrailing soctieh $1b$pemfurml itleitsrtié b%td:lm eayttlhe/sauplgmbrt @f {he trdiling
i p. _and a vi.sor. hingin .
co HEltR P e el i it ot 18 %0 87 r8% sgqugon
whithee spih and eyucking thg IatteraaWayrtoze)th alstopdgenfacilitgptesant en dlie

l e?n%rhﬁ@ ﬁ&loﬁlhobgert PGe$8 ltl+ Ecﬁ'\ ﬁ’qqd qétﬁpeggfdth Thﬁnectl%n B?tgleen

ldewar
opdiraghead pe traiting wt-orr heppen oow‘pme eanba:emﬁed sate the draghessl.

of Theedrhghed® 1 HARePsr "R 18 567 8PP 2AES %ate? weight of the

underwater parts, i.e. the weight of the underwater parts reduced by the weight
of the displaced water.

The known draghead mainly consists of a helmet, directly connected to a
suction line of the ship, and a visor hingingly connected to the helmet by a first
axis, usually, while in use, lying in a horizontal plane, and more or less parallel
to the soil to be dredged. The visor usually has an upper wall and two sidewalls,
and is open at the bottom. The known visor comprises a series of teeth,
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nmounted on a beam parallel to the first axis, intended

to carve the soil. For a person skilled in the art

this beamis known as a teeth beam On the bottom side

wh 26082 40wn hel met, near the connection to 11(#‘?131120051054262

visor, usually a series of wear heel pi eces - howeveér

not conpulsory for the 5 invention - are provided,

together formng the so called heel plate. It is

possi ble that the wear heel pieces are provided with a

nunber of nozzles. While dredging, the draghead is

novegueied o8 béam paiallgl to fthe first axis,sinlepdad: iormgniehibe Isell.mfidr a

thfeé-fir%h Mﬁedf}?ﬁg a&'tﬂépearﬁ?s%‘dﬁﬁ a‘s'%etge\ih $04m! S movabl e,
eas

t aroun Irst axis ependently of the
hel met, ®@méha, battam gislg0f| the kegwa hglinetoness dhe connestion ta the

it 3w§érd ﬁs@TﬂlaoﬁerfeQ &f u#d%r %@Ipiegéé"’nsﬁd'v\l%@ép rﬁ%t Q‘Smﬁﬁls&%}efor the

top ace her e él nore or
A

peniBYer{iPR a5 Pg’c‘lldﬁdq tﬁg%th%ésmu'aga @prv@"qs*rheph@atehﬁrs@mg@le

of  fhaethe debr hdditfieded afd'kﬁ'oﬁél@d\lviﬂ'ﬂa Almb4IRf A62fEE punp on
an underpressure w ||l

t he si dﬁN tdEe suc |on pe
be built BE? doing BS? qvery agepss gthe pspil the soil
t hesuptpm‘tln? lmdgnemieefgzgdh tlteolgesél blate \EebﬁUSal’th@wa §tnﬁfvable at
Wi e.sucke context o

o Ers sl (RS RUHES arparBoty ot Rl e Meptieepli et
t o thbdotiem Mith jts dide@ntifoothepin ushedomesBedm Gide of e apfdceadrhe
t ! ' t d I

o WA i A Il Gbee Parbeais, 4B 80 0 4R0Y) ogeRgin G hne
di r kardmesa Jof tharmlkﬁmvto e sy tisacoflibevdredge harsp bhéhe side of the
d ' )
o HETBE St Uitlrrbssilt il BeouiEyn Filnd/ SBnS4 By qoing so, @
har Rert ¢fi{be seibtorbegdredged, togethghwilltianampunt of Wb@r Wl be tspcked
suf dig. ¢4 BRicoliteRESTRAIS abSicktifh &Wn@tré‘é}ﬁi fdferk Iﬂﬂﬁ%h@&ﬁon %ﬁaﬁosed

t he underwater parts, on the one hand Itl%
t eclerthe gaiing direstion pfghe vessal (SATeSRENGINR i ha Sragaing fegiipn of
t haghel draghddds.i Opstreafi lrefels $0/ake halling diRELIGOIrS tHef dragglng

the conposition consists only partially of
har‘%@n‘f% terial, the efficiency of the 25 dredging

pr ?duct iTOB knBwh @Myhedd Eubﬁteﬁnhé fﬂel &sadbﬁﬁ@gbstﬂaﬂ&béﬂ ¥nly be
wat er | n
appiee e R ook Bas, ThedeP, €O St ao 1o el dhe trethughtpe

soi dragreadtwilneotipe ablem:sm’ﬁd'emtyl penelrateitise sail m’ﬂujeeﬂ'te wéight of
t h r t

"Bl PASE b b B o Rug AR o of BT anc
harah theiather \haodh cawgsiuatflpsuﬁ'mmtnt ebif lscsuekedyup For 4diis ®f which
en - r | .
c hgpg t&@@ tﬂ%%ﬂgst?%ﬁg p‘;htréﬁyé[apah 8} ngfneﬁélbt\?lg glff%iencgf Rf the
pr edredging plrodu@onquy\rerea) nqmstas@gllya bacavise rmaurdv watteir ri$ pucked

e f&p@ﬁmﬁtd RO LRgieRLy fo SR
of S‘{bhe pr esgur e 88 027325|eP Feé%zg’o'@%é@@g@‘ﬁ d
soil per time unit.

Accordingly, it is an object of the present invention to provide a draghead
for a trailing suction hopper which is capable of dredging hard soils with
sufficient efficiency.

To this end, the draghead according to the invention is characterised in
that the draghead is provided with a pressure plate, which comprises a number

of mainly disc-shaped penetrating bodies on the soil-facing side of the pressure
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3 plate, in such a way that their circunferential edge

is capable of transferring forces to the soil. By

providing a pressure plate with penetrating bodies in
ty of the wvisor, it has been fou

Watg?%dré}cli]?ﬂﬁg to the invention, that the hard Sg%mlzpﬁn(%s%uﬁz

5 vicinity of the draghead is effectively shattered.

Because the disc surface of the di sc- shaped

penetrating bodies is nounted mainly perpendicular to

the bottom side of the pressure plate and noreover

par Platg. Inysyahoa m@y dhaty beir cineumiereniininedpelds capable of transferring

Ci I f40dd:86 fRlsbitl edge contacts the soil. The weight of

the under water parts of the trailing suction hopP
i s t hus Byhreydngaoresswe riate wite peraliating todigs: indharvicigity of the

pene.béra'itl Heg B Voamt atddfdisPid thel Hvérlﬁbﬁ ey thealHHP@rs%mlﬂ Yhe
fici entthé)_ress re is created for. shatteri ng t

har yiciaity of therfaaheadis effectively sg@}rqreq |33R%§ed% dige s%’iﬂ?ﬁé’&the
{Jﬁ tbrgﬁrh@ea %ﬁ?éﬂ@tﬁnb Ibﬁﬁe!'a fs hegHiéd Adinlyl ;serpﬁndfmraa&é tﬂierﬁbttom
enetratl | es ar S erin

| haSinh Pt Bresirg plelt, ane Mornd ety Brege Bpmatie hot §e

?0| the, circonfettential uﬂgaborﬂaSméTtl?eGgll d'lhﬁglm_dsf tgév ander watey @arts of
or S, e [ a ea | S e ove

{ PG S hiher t¥ i BCHHERERRA e ohEBOSG e lygen

by pestretirgl bedycanb thet sait |Imghlbmbyesppdrentlyssufﬁrﬂemfpnessure is
d

a V@% fgg?&%a&%nact Qrﬁts%ﬁ ﬁ% gh@secrﬂéfagiégfg%ﬁeg c%%ﬁtsg&%d

sha ratrn r
t hetp batiesuctidndingxi @qwaadng Iqasnrpﬁmm ibal the pecetratieg bodies are

Sur £A68Iedr shdtring! ré%ard\‘gcﬁlr Se%t]@e fn&hé‘ghaﬁféﬂh éﬁ%u%h Ih%ff’ soils,

malnlg_‘eer pen |cu to the rection.
si ghf Heciavdl sgale e%%raghﬁﬁé& vieyy large aye fieaired.he
trail i nornalpddnaid EQ{PQﬁedfo%rV‘tﬁé doil (’Mrﬁa whith itlssp@éially contacts

speeds. A further advant age t he draghead accordi

ng
to (RS RYSReASOY e (Aegetrg qﬁg Dadies: It o tiegeptcadigniegeots to
bei E&rﬁﬁtﬁfsé ethe tragtitatitiar ?fdu ming tthe | fsc-gHapéd epeﬁ@trétmgr Kodies
suc Q efficienc
contAIE ARt die A5 dn s BeGPerenaar Ssine, rurface ghie
Wat dise, Iu&ei@l thé rotﬁbﬁélﬁ!x&ht maﬁ‘llqui#ﬁd @gh&l&ﬁtol the dn&g Qi@édloﬁ gT hus

chara se n,t t
el Bver PGB B5ts bR rlbEi bl BorpEr e

commth tkleluguamspémst one pressure plate. By conpri SI ng

h f
i ch o el thftayd'ot HE orabh S8 acchiViell lnd L8y R pat
30 adtiiooethe sBy bg@g sattened, lﬁh@ﬁmp’f Mmmeofphaasmlrare suckleti &p

dr agfead :ﬁ:l@lcé’ﬁ‘&éﬁlﬂv Rahil§ thk YR n %P'il%%bj&ase %éhm the

enoug pressure can-be rea to incr
eff$tt9i‘%'di-ywéiﬁf isihighdr aghead. By suffl ciently increasing

the suctpgBrabiy théeraghbad 3¢ according to the invention, characterised in

that the draghead comprises a visor, revolvable around a first axis and

comprising at [east one pressure plate. By comprising the pressure plate in the

visor, the efficiency by which shattered particles are being sucked up can be
improved.

By using the underpressure present in the draghead according to the

invention, surprisingly, enough soil-pressure can be realised to increase the

efficiency of the draghead. By sufficiently increasing the suction surface of the




10

16

20

25

30

WD 2006/ 027325 PCTI EP2005/ 054262 4 draghead accordi ng
to the invention, conpared to what is usual, the
average underpressure present in the draghead i's

wabfoksissiat |y high to realise the necessary wQidpiososizez
pressure. This can al so be acconplished in those cases

where it may be expected that there will be a
rel atively bad sealing betweeéh the visor 5 and the
harder soil. It is noted that a pressure plate with

penetrating bodies is known in itself. Such pressure
pl adreghegreachberdingtartipe énvestin, comphred kd whatt isruseéls theraverage

harﬂnd’eﬂg ure! B l'e§entkgf“lﬁb Cdr%@%@rfs SRR rl‘ﬁ%’? f{egflsgt fre

concentric penetratin
nouffcessapnsal pressute. & h'ﬁl‘ﬁf‘ Gisopecaeempishedin-thesgsiases where it

vehing} 8e %&?éc@bdathgt {ref! G beSh %lht%@fbédsédaﬁﬁd Hét%ee.?"t}% visor

rotationally npved forward. The shattered "~ rock fl akes
ar e8nq the BYE®F 9l appl i cati on, usual ly transported by a

conveyont i§abted ithat adiéésﬁﬁﬂﬂétb lwilﬁ pelllétrahﬁg Bécﬁéb 8 Rh&h i‘nh@élf
S can al so

h d

oDl Rifsou es AB T PEPIG R ih o 1Bepls [ herbross. Thi

35 Ig'uowut iceularshbpenh piread.g@rplatelﬁmtﬁuctnihe aodmbd htﬂealiyumdum@d
re i Ses_a i S _anchored, i

€t E5el i BRed B ndltel B ot Fr ot Rl it ey o or

rreaanshﬂbmntah:atmdanamdmmresand)mtatbullyangmdrfeamm VEhef shattered

to %E@ﬂaﬁ@ lar hﬁt L{S:n%n%gﬁéatﬁﬁ %guaglg I];rIa V&oﬁ?b %x% | agtgrte)r%elt in

d| r@prltﬂltionAt the end of the | adder a construction is
tt heg,

ohi ool s s AR8RER that et (idel WAL sdis cdn BREYe Bt b foing

r el &fevce whichl i ipown g rarsap skillediintos ant B%)ﬁ culigssuetionfdretiger.

or S@hrddiek Qliio di’bdbé" @bmpe 4 !;}ﬁp lis Bch p@aqn the [htfer

pi eces of soil are knocked off wt arge orce
e afaieiotoil iy so llach prid PRiRS, “@@htcéqaf%meens t%ﬁlt@e@earsi pass

h aV&h the %rgfg rRastva Wér@é@totthé“solﬁ hﬁ‘ﬂ‘le QfHar S8k ¥ 8 sHP\AEd Wit
nanci al are in addition not

e R 4 B Bl hnfr e i fryng Girestion, At Glecerehpk heriagder
It 0 4 e?mtmctbaw hnéﬂheﬂ $H§@e& fike @bitGEdge v_tnfhr Bl 6n whighl SRiséls
ot_o nui. san g.dr.aghe ccording to the ,
| v ereuREn ST Bansliir ARG rFRSh Py il st urotaton
dr aspleedidf 2om30 etatioas jal minate) injo 1hé swil B which e pieod of soil

no 0 Vi SOLS .
ol Se b Uk oo Al M Bl Sy o sy
cortkemrsed}avm theh disddeantaier tat ithny cdn bhly be andwveddwith great
bei t j
SRR D) e g Bk SAIR By con congy o
enbwaiesdhat havehiogleaairefepichablaiise forhe)@rr@tegmargowarcabee a lot of
nuisance.

The draghead according to the invention is preferably characterised in
that the draghead comprises a plurality of visors, revolvably mounted around the
axes, each of the visors comprising at least one pressure plate, the visors,
considered in the drag direction of the draghead, being consecutively mounted
and forming a substantially continuous whole.

In such a preferred embodiment a higher efficiency in dredging can be

reached. By providing a draghead which comprises a plurality of visors a much
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reached. By providing a draghead which conprises a
plurality of visors a nmuch WO 2006/ 027325
PCT/ EP2005/ 054262 5 better contact with the soil is

| For the soil is usually not flat %Eq,%
vﬁfigggﬁzﬁﬁgi fferent inequalities. By providingt 31054262
draghead with different visors wth pressure plate
the penetrating bodies renai ®in good contact with the
soil. Thus the total pressure force, executed on the
soil, is well spread over the soil. 5 Because of this,
al rhetter cordack witbribe sait isnephirveld: Foathepsailf isrusualtysnot flat but can

sh u
S R By GRS e Vo o
t hiwittppressere platecthe panetating bpwes feaginsingoed goacicwth the soil.

CONARGhd 168l YresSErBI6rab Sdxécutbd B9 H‘B%onl i evewsﬁmaa RECHe 8.
forma mainly continuous whol e e who Vi SOrs

i s W@gsewﬁ'?f%@d'@eﬁtte&ew wen%%'w BWVICFH eeﬂ?rﬂbftﬁgqhattﬁrmrﬁsg@n

Up&hﬁ@ﬁ\ﬁie‘éklﬁ@ the \ibldrﬁb?of]éhaﬁ&ﬁh QoiPpertun of tim@! (the dificidnd® . In
e is neant, in the context of

nti1 nu
{ i Be prERTE SHRImeaE e, MEOR, 9 dieified, PPOtipY, soparately
C ortiggitiee A hé visedtbed tdverm atnaidy tantingdus Wil Thé W]ole of visors

e S felReBBRie ARoHUaR o PrrBnoie spest ypalean geor M e
pl attele of thpeisets: BY itregmbinlyi cestiruoes wholkii® medni, in thh eontékt of

des‘cﬁi&I %:Ilc%ﬂ?n tnat tﬂ& dﬁ%%n?‘?sogfaré I&br?ne?{%ﬂ F;[ %:cb %{}\eﬁég %s 0

pressure
bocaUQstamauxe w&abetheosmtlm fasck ofl theem:ltmre lind dhroggh dimee entire

har&nﬂnﬁgg%ﬁkent seal i ng between vi sor and soil
exi sts and t on the other hand dredgi ng can occur

wi t h suftf vigere presserei platen @y , penefrating rkoginsaarea meotianied gnt the
t hede's&’iiﬁﬂﬁ liR'hd Sorfdh® bEIAPAppIRHiBY L8 % ;‘Mahty%f\(rtsafy px\Ms%'.F

pressure plate, the pressure plate being connecte
re\%?t%tﬁ’leéetﬁ*'ﬂ%ﬁﬁfj'%ﬁ 'F@Ylert@beﬁ%sgefeé the draghead and/ or

t he Vi sqb,enkfi@ that drdorfe(h&dea%@ﬂﬁérﬁ Ge8iNgBebdraliboF and soil

rpendi cular to direction. More preferably
P hehrnard inal oh dhe. e Nt e Fep Goptavh Stfcibncy,

an dhe ﬁrdgh@d/a@erdud@&ommemﬁn & prsrerarm mﬁa@@wtﬁa vigdy with
resilientl I essur e

L stashre s, HRDGTOSSlS plats pRbg e3tieieR. Ridivané sfsina jagthira
| ewendsl tedthaf draghedd ealgiiorgthe Ivlsoa the elsisluaes @EixtEndingi dubstantially

perﬁ%‘%e%hfcﬂlgr t(? %ié gi?adMS%j: g«#‘ egAOQCg) Iﬁggrﬁglg d hett)gr?a?%[ier iprl1 e is
ex emnnenhewtb tize dlagbead\aadm theevisollby meareoafta speing connegtion. By
Whi ek i

op Rty oA o SERBIASBSDR, § De3 ARGy SR Y g
paswiduigting seil isdgvellad aer tiedging. | If armemra/vniatmw&wse@ratmg

t NgoHRAH bd‘l@dt) rCaeI%II {h% %ﬂné ﬁ%@'?:om?%g ({I%Id’ﬁllé IeWFnIEd

penet ration. ene reS|
sudiyethai ﬁ@rtloneofpa é%%‘-‘@n'% forpeyt Enig reactiva f@@e.u whipie ds; of codrse

| 08BEndnt bn iRl spriRG con¥idrit Bf the spring, results in a further penetration.
Upon passing a valley the spring will relax which causes the reactive forces to
lessen, and thus also the penetration. A further benefit is that by resiliently
suspending the pressure plate the latter is less loaded with torsion, which
benefits the reliability in operation.
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benefits the reliability in operation. LI WO

2006/ 027325 PCT/ EP2005/ 054262 6 Most preferably the
pressure plate is attached revol vabl e around the
wWiEhehssad/ or third axis to the draghead a”@b?kpﬁké&ﬁmn
on one side and on the other side by neans of a
spring connection. As a result the force exerted by
the penetrating bodies on tBe soil is doubled due to
the creation of a lever action. 5 1t is further

advant ageous that the draghead, according to the

i nvent i &fest prejerpblwhej@ceswrehplgf@allsaaﬂaghed/\mghaue araundt the
pardebald dnciGathird BRs BPER d?QgHJéd bR Sldor Bﬁl'bhé s;dL) dﬁ@ qn the

visor and pressure plate, and/or tween
t heothar Sisle byRepNsIgk 2 SRING Conpsclign A aresy!t §@afp@ﬁte§ertqd bysthe
ac %nadratma%dha ah tHeltil &mb@a dne ke RFAUbHISIK levd? dbiion.

t he SUCEIO | ine strongly sucks the suction head onto
the soi | her agvantaperysdhat the dragheq. gafarding t e duenian.
t hg? gmhddﬁim slfﬁata?_ﬁ wyiich Ene letisB fp?ma{youe@r trﬂfcﬁ{éﬁiﬁ? n Bb@edn
an e. Soi e i ng,effect cause at. enou
5. Jb YisSEanaresbin e, ST efieen Sihitq otk Weor (o he
besdmveloped in the soil, so the l|atter breaks,
ealln of the

opent ng et ne bl (LRERRwdey S B Sugt s, brviceo
k ndoyrihe sudtibe lingestoogly sugks ItIQISuctton headaomta thelsoik Vheus ardating an

N B ] DS B

corﬁﬂdlos dhey seil.r The stickingesffest @amemtaenoughecomnreq@we stress
SPajABe e PRR.tRRY bikfloih RPUSRIOBY BRI 'SB L iatEPbibaks,

one side of the ogenln |ng ‘part .
seé‘labﬁﬁ%’%“aﬁs%"@ P$eSconnected to one side of the

openi NgThe s@é?ln§ BARE %Ferﬁrﬁb séiﬁeacfaerpahagan BPdidne Hy'"a%? nfdans
material is reeab%f}/ used h'is rigid enou to

abdpown de dpe persgr skiled i, hl.eh%'t fé =§|a&éar5¢9qoﬁé that the

op&agh@ad TdtcsrdmigoR ﬂ%nlnb@\ti@ﬁf"s afarédwuswhh @bt t> Bédldnts
e visqr. For the sea

like f | bet )

Vi SOpotiaR SR g e MBI tre SR SRanara e Seemies Sappeing

is aﬂaﬁmm lay lebdteons aide of thefopeaing Bﬁthbfacé‘o;&hglﬁéﬁ. IﬁP@ tszalants
tt arts. on both sides e,

o o RS chihedif B SR8 p08 1R neing e BE sPatie i B¢ apdaing

us edrtf tnen a maferielxis (preferablyugied whichaisoigidrentaigh to labut a stop,

{Tﬁc}c&%’ted}[‘&ﬁ’@ﬁgp 3 shB % {h‘éoog%flfnbsmé 5&8@&:& bSB’?Rg#ﬂgWgu of

vant ageou nore’ Tl exi
rrataemrfaliket fonexampléd the|vison @oeﬂeaaegllngobet\smmsdn and/pepresayre

éé %8MIIW9ﬁLSt%p%MeJI§}ﬁhEE&?‘élpilaSe material can be

nore or |ess fol ded
condl t | Breealphts awet Q;@chqﬁ)tce#@ngcqgfdmgqgarts on both sides of the

opening to be spanned then preferably a material is used that is flexible enough
to accommodate the mutual movement of the two parts. In this embodiment it is
further advantageous to provide more flexible material than stricly necessary to
span the opening. When the opening is small the flexible material can be found,
in such a case, in a more or less folded condition. The mutual movement of the
two parts can be simply accommodated, in an enlarging opening, by stretching
the folds.
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two parts can be sinply acconmobdated, in an enl arging
openi ng, by stretching the folds. WO 2006/ 027325
PCT/ EP2005/ 054262 7 By preferably inplenenting the

vﬁhgﬂg}gﬂgz according to the invention, in syeh.a wa 4262
that t

e pressure plate is nmounted revolvable ar oun
second axis (7) to the visor, a further inprovenent
in efficiency can be reached.7 In this enmbodi ment an
i ncreased nunber of penetrating bodies will remain in
contact 5 wth the soil, because of which the
shat t er iBygpraterabhynimpiementing: theattaghedd adeeording thdibe mwention, in
se eagucn% &) HBEHe SRlstuB PRGN RUGtdbid Sroffld EEHla axis

operati on 't 1's recommen
gr d@héo Hﬁawarn @ feherpiatpeavemenhip eeignayeenni be redshedwdarthis

Cerérﬂbd@hr’nérménsmcrm ﬁLﬁ%eBBPHé}QtIBfn%Sﬁ&ﬁ Vﬁ rérﬁ& u?ﬁ&ﬂact

ﬁ_gnetratl ng body be danmaged
gr d’t’n‘ r¥lls fpeaupe of walcgﬁaﬁ Fhaﬂﬁens@c@mwa@rﬁaﬁ@d@we@w a

l S tuitel @Img bée6h Sditantiprdsturdl giRE id dxdlevéd. IFot 8o00d operatlon

enetratin e f the draghead contact the soil
S b fafeePmh 8&'%3‘??% Z’Pf'ea{?gnsi/ PrEFSULSy eefPangisating; bady rgmains
t heaegmamdar;arremw WVRaans @rdmgﬂ)prés}e';ﬁfe i8ltbo lai> 1hE QeAstating
r[}etratl n% bodi esd Od%eth@ rgg ve the effici enﬁ
oy G- g Hamaged; A B 0§ graupd Pregsutsn sy dpo small “the
ac caxcaNatign effedt ileminimat ithiecsfore 4t i siedeerthdtlay thﬂwnattétebl todids

rr S ol i 8 B0 sllsblln Sinh B0 Bl i ot
s urdf sheegroypd MeSSWQaa@Dwmlycbvar ol e ipresent peneltrating bodies.

per pen ?Hg%glﬂé%rt fip ms d;ﬁé eng{egg{ %?ttﬁegﬂlgﬁgiﬁg%?tﬂilev Rard’ sdil"the

boiragheAd aceardiag g inention ssprefeabinpbrarterised Indhatdine e
pI QﬂQns"oPsﬂBf Héed’rabl?e%ﬁeseén flof8b&Ve Bfnd Q rejat Tltf?arlffr&?t Yar

to 60% of dth vacant. Prefera
| s S&Cﬁ'ﬂ"dﬁ!f@cﬁa%h aAlFElﬂSh BAd awishly Jn é‘nBIRﬁF@é‘d'ﬁwat frethe drag

dr afreeram %ﬁ:eﬁf@fyerlﬁbbvﬁlch C%Stdiééfsfhﬁged rbeﬁé’@éﬂmé B\&'Mes are

ave a recessed

t hat
by FRADGTRY Hebleh Gy e A ofdes Fyoio plaae st hey loave a

Sunracef.20 uo 8004, prafévbil 40 tsB0% | dfahe ivitith %@ﬁﬁ Paéféraay this
bodi es o th side e_l.ane

wi th & les dne- @sar t?{g§su&%£lagdl a5 9 thezgralg d are pre?erably
pe metlsta.n:teldgn lsach e wvagfthat teydave @xetéssed pars aé toamiddie lane

. h { t .
P R e mig B ord B0 Becl oMot e YlatePor AR aythe sk
dr dhijithey penetminm bogieson bethedfidesi afrte middelane Iase contact with
di ?ﬁé&i@ﬁﬁthepﬁéﬁars?&i ng body staggered with respect
r

e nearest, upstream penetrating body, thus
haV| ng ahe d#eg@ﬁfatlﬂpebodtesmiatWOVGQDS%utlvmwlsarsmmglheprmcnpie be

pe%&rﬁ@ﬁédnﬁh Qﬁsdwvay%th' Fbs g@& tSOéEc%XSthQrf fohfu?ther increase the
appl i cation stiaggéred W th respec
efficiency of the dredglng it is however benef‘ iciary to mount a d!sc-shaped

penetrating body staggered with respect to the nearest, upstream penetrating
body, thus having a larger operational width than a single penetrating body.

In the context of this application staggered means that, with respect to
the drag direction, the different penetrating bodies are positioned inclined one
after the other and/or next to each other, their disc surfaces remaining
substantially parallel to the to the drag direction (i.e. the disc axes are positioned




10

15

20

25

30

the drag direction, the different penetrating bodies
are positioned inclined one after the other and/or
next to each other, their disc surfaces renaining

\f&gﬁ)tﬁﬁﬂ%isal ly par aI lel to the to the drag dd;ﬁ%é&gmﬂm

e disc axes are positioned WO 2006/
PCT/ EP2005/ 054262 8 perpendi cular to the drag
direction). In this way it i$ advantageous to position
all of the penetrating bodies staggered with respect
to each other in such a way that they formone or

nor perpgrdiciar dhthp eldagoditetiion) dn dhi¢ way fids advantageousito gosition all
do 0

pen2el réfp.@ﬂ%@%ﬂé ol ShGaR: i g3 KO Bdihialy such a way
pr otﬂlatztthayn Ofin| Pneper magd apmcla@hapecb patternsnyitht thé top pointing
pro 3t

o iiolr@iin Snaiof UB(SERE Y Rskiiby e BoneRafio™odios in such
dr ayRethe realised @radyetiqnomll bg|higher tharnethgiaseursiaipé groduction of

Pen@kisapdrag ikffdRPbsdids. be positioned on each desired,
per haps different, distance fromeach other. The

mut ual R in dhe difrstion efthgrvridth of ihe, geaghensk erthe suetion
?yt pllb@a dlémﬁssmdqfenéﬁéhnﬁﬁbﬁ&’tbﬁ ?bh fbﬁ doRmlb s @ﬂfgad}'tmiaswed
ot a un X (0] e S I OoNn orce
oy R Terort, Sistalion i each piher. ofne AL BBIBFE 19, Enong
Apantherfthmgs,t dmamﬁrlw m}rta@elrrnemmnsfof&mue p&ritratigy’ Bodids and the
n especi I at
L P8l PR wab SRR Bt nd BictioR oo VBESSEbE fhe gucking
t haactlam ofigbe Gpctioat linec Apadt drond tlndtethmqrommesl oft thecapilodre of
oo AR AR o oSSR Sl B ol (e
of sdite licisngleauthat o apprpgriatel \choica gefothe tnutmhldstanhe of the

”Utbﬁ'etrgﬁrr%tb%afég cafB4 BEAY a0 Wge.%hgw. RAGH RIS ARMRILR of

per pressure stance

bet e smalipty qjé'we@qnawqhgﬁ biscacvaniagepusdo aakp thednatyel distance
f unsdhivédh ﬁnefritﬁlgtb)éﬂiﬁs a@dptaid bertdi’éh%uﬁéoﬁlétg‘ I 'trﬂgwé fhe mutual

pr oduct i on. th pressure |ate with anage
b it bR 8 apest oo bestisuaad e, Sqpisp Aot of tHogpe
Und@f@lﬂﬁis @ﬁﬁms ?&mﬁ@{ Iy thisipdiyoR br‘e@&ﬁe blateAkitiedtntdged

dlstanealo rection of thevvl bet ween two
corREDELRYgeD %P?fa P riRpSihp dpRiaceds by, & ﬂsw@aaﬁae%en%nﬁn
Nbséspeaalsvf ppadipriated Eltenaematbod[ﬁaﬁbe'z BloAgN thdreiédtidh g thé Gvidth

f th t di jt b t
TR e PENBUS SadBF gl P40
pr e;seferabiyftmlm WrehdtiZbem. oper ati onal w dt h. The

di anet e ger{r@‘ihé"éPn%B Sﬁaéeé‘r% Qgghe‘iﬁat: ﬁﬂgi?a{ ¥ of 7 Be' hted B4t

centi met r severa
apptheaplcaattm dheeent dapsndieg ywon thet expected prassudd forces and the

eFQ?:Bﬁ %ldtﬁeﬂfet Gigdnbigp oﬁﬂ?ﬁ@gﬂ%ﬁ? Bl tcﬁh @ggtf%'ﬁ?a few

evl ence good ween
nemtgmgeqs @dggmddm@ms In particular appropriate drameters vary

between 5 and 80 centimetres. Penetrating bodies with such diameters give
evidence of a good balance between the power needed per advanced meter
and the dredging efficiency to be achieved, i.e. the amount of m® dredged saoil
per second. More preferably the draghead according to the invention is
characterised in that the diameter of the disc-shaped penetrating bodies {10) is
situated between 10 and 40 cm. Such preferable diameters accomplish a
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30 and the dredging efficiency to be achieved, i.e.

t he anount of nB dredged soil per second. Mirre

preferably the draghead according to the invention is

ised in that the dianmeter of the d

‘%Qggﬁﬁgﬁ#ng bodies (10) is situated betmeel§§gﬁeaﬁﬁgﬁﬁ

cm Such preferable dianeters_acconplish a WO

2006/ 027325 PCT/ EP2005/ 054262 9 deeper penetration in

that sanme soil. Hereby a higher efficiency is reached.

When the dianmeter of the penetrating bodi es becones

t oodespel lpenafgion jrethat IsameosvilnHeteby redbighierbaffidiensy dy eehched.

yet Py a t 0
o Ureh> 8 e bt (RS [RIREARS, SpabyyecnBHa b Olhe

ral Benetraiinn wifindeegy he 'F‘é@ﬁ"@@ aYfé dhis ptt dgsat e expense of the

rai pRPagalish §f @8 Q:%lhﬁ& rsﬁcﬁ%%pﬁ&"‘ﬁhlch Yinggdashce allised roli or
facilitate the particul ar the sucking

up BfRIreaisiancat %’PE%F of §8‘P Ta‘ﬁﬁidé%%%taft%é“% Q@'ﬁé’&ﬂ%'&ﬁeﬁ%@d

|tor o;uh dedl;o fhcghtéiﬁ?dhé &@dging bhtlj ﬁhtpat'ti%aﬁt' thersaclﬁrﬁg(rj P tfﬁ shattered
ee exte I n pen ul ar |rec 1 on.

pr RS e oraoEar g bererovitns f deaiadouil atfess opn geries o

w smethaendérmlngt bﬂp@fmrte tpé aeay divgpiion.i FPrefei'aH}t thiy s@r@shof

f
L RO PlAQEB I yodh ek il Bl B e on
ac C psr[ﬁra’@gt odyhEhe pesitidningnof tbaseries of hextiein retatlbm e thieaather

1 pArorIRE flebheac Al B InG fnubfifond Bl bd Budien B RABRSH o

ere 0SsSi
t eethl aqsslt' ¢ earm!tmnelafrthammgortmmedged Hblspttlamfofetnoagb[e to

bodjh&Sian! ot .
och o 18 LS, . i e
ensbedies: fmeasartye ﬁew o teetb d@re pegitianed upstgass inthei penetrating

andﬁ&ﬁesofhe tédﬁ?wh%rngué%ét any/ 'pK@saHlé’ﬁerﬁ%@dFBh@pr‘é&éﬁ( IF%HM ron

sand are renoved i n advance and OMAn

penf@? hatd $94: 158 derexamplerday "ﬂ?q’ﬁ"tsﬁ@? raredmm%@d rrhaqvn@cerﬁ}dépr
SOi {hus hrfomm@&hé e&raﬁngdﬁamésqa@eﬂ&ﬁﬂhétr adiek th th Bard soil.
|nvent| can rOVI | east one series of
ot ooy ashon %, dih heaflomiing to T infedian, S b Biavidag gy

20 ﬁtrleaﬁudn%f seTbe cﬁgeﬂ h@&!esofgr ojedtiag wikerZ lpRferhlly JnBer high
nj ection refera

T SRR e ARl B defghatg ed i 8 inerp < RS erably

soi lrgler high fpmssmamsﬂlfes skamh gwidredgifgesoftfend doaselyypaoked suills

d d ' b

{ helol Brarid S5y S8, TheCeindy of 38 ks TR Fglle X one

paskandgs deierntlm b:vrtag mm pegent qnhtae wisdr] by whigte dtroagh massing

I's guh a%aheamgﬁﬁmgsow %éaﬁ Bﬁj (ljéalt%ff o e .mﬁgw

be suc nown can a SO comnpri se
noz@Endber bg suqkﬂql umTWmnéiragheaé camalgh ogmerwwtewowas for

eXafjaksng W‘atérﬂﬁd@ﬁﬁbh rib?e‘gs@r'eefb‘? Sxarhie'H the Ricar AtkifiScds! ﬁsual

for ‘examnpl e between 10 or 200 bar, but pressures u
D5 0RTegsAres ligfer exagplariween &0 on2lkar ik erassurpp YR (2 Ottzar

SUCre WRoPéditle. FABSL makéd ft Poddifie AUk IPextra sand, since the soil to
be dredged consists of stacked grains, which are pushed on each other due to
their own weight. This packing balance is disturbed by addition of water under
high pressure, by which the sand is fluidised, that therefore can be sucked up
more easily.
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be dredged consists of stacked grains, which are

pushed on each other due to 30 their own weight. This

packing bal ance is disturbed by addition of water

vﬁﬂgﬁ&o Bjgh pressure, by which the sand is Hkﬁv@#&ﬁﬂ&u@
HeFefore can be sucked up nore easily

2006/ 027325 PCTI EP2005/ 054262 10 It is surprising

that the use of jet nozzles B the draghead according

to the invention, is advantageous to the dredging

ef ficiency when t he draghead is wused for hard soils.

The j et Ihlszmrmlsmgahat tbe cise of wgno:alashna thendragheaxhacdoading to

no X / .

or e ikeHR, S Phredo ARS8 in AT EAELAI I g HachOSu e

dovwssdiferdiardhenilat t he fl uid, |nJected in the at | east

al r eady ﬁ:@%ﬂ e/ozilﬁﬁ%ﬁré&oro%@ {o HE RentitindBe %&ﬁé&; g;laﬁtream

e.g. 2000 bar cooperate in evacuatin
fl aﬂ%""tqﬁ?ﬁ'ﬁﬁ@ﬁm ard/er pear die presrure platg/with the PPU?W'@B bodies.

r edinCd dvristEar® meBn@REAGH, hicte inthe aBloRst dr@&dﬁbér@f‘%ﬁeted
broken parts of soil. In_an upstream nount th

10 9% Wider hioh pressures p e 2000 Bk 4l cagpataie. ik gvagypting igesol

hi gﬂhkﬂﬁ eﬁﬁugrethew;dchorc AP carRiic? ih Turthed f@ilicig hefdigy and!or in
gro layers of g_ s0i |

s, better definin
OO PGeng Yo 2t GoHRT oRrs fod SBLABL Ph PR ATt i, fud
i rrphjéu’abhrythedfnéﬁds pattly shati@radsoilnudasr Higrepresduds saill €odpbftetin

bodi fluid i .
"y B St rfTorely of B, e helfoiopti b s purtece,
not ontewhichdite peretratiry hbd:azs tanbmpesalily adiprednraatmong rkar the

For b6 R by S ARG 5oL 18 Y E7eILINY
shapressuraip the. it treessary.. nosedaamgéerem bafdeiof beneatn atpeneinating
shagd f@eﬁw' '1e maftbérleﬁétefsh@ﬁe po {)arn fforpr%eeéraaas'm will

bodi e ecrease

pr etbsigfase gegelatate other shaftaing efcthg éﬂ'btﬂea@tﬁ@gthﬁd%tﬁ @yaguate the

t hegiihtbed sbil par@ilesthe SR4F &F tﬁé’bén‘éﬁatﬁng bB@ie@WullQﬂsJ t%cﬁ‘é&e
visor can be arbitrarily chosen hus 1t

possi bl gherpesitiemef {hiedratsue %%'Plcﬂmpﬁﬁﬂng HleaQQ"GHati’lS hagies or

dr ame Cﬂih.fréi@i bﬂ?gﬁes%ﬁret mdsi frgias td the WEOr carbb® afuitfaeuy chosen.
eam o hat e the ({)rr essu

S of Tiediin phesin (et e Fresuresalfat (g 6 FRG A ayin of the

pr odragieskd il luse ﬁﬁtbefdral(ups&ba’htd)" thd vityr. t 1A ehditr €288 URE pressure
sol |

> Oasie | Bn B B5ned oo Rohecang BBk BSRRE rovidkey Jne, meeral
up shatiéred by e miessde smgd &f susked L@amenpm msmlﬁa;sdrsar d

d . i
Brnos | doc G IR, Al Badled (18 d pfilect o 8 BIRBRR! g andior
O hdredgieg cfiat bamﬂaﬂw bardayder vcettertsbs withva tﬂh@;&@hm mgpper,
t f th
L AL B e RO {07

ose ure preferred
Other details and advantages of the device according to the invention will

become apparent from the enclosed figures and description of preferred
embodiments of the invention, without limiting the invention thereto. The
reference numbers relate to the appended figures.

Figure 1 shows a schematic side view of a draghead according to the

invention.
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enbodi nents of the invention, without limting the
invention thereto. The 30 reference nunbers relate to
t he appended figures. Figure 1 shows a schematic side

%%g(g{f@%:}%zdraghead according to the invent Iﬂﬂ’fEP%sms:;zsz

5 PCT/ EP2005/ 054262 11 Figure 2 shows
schemati c reproduction of a | ongitudinal section of
the draghead according to fildure 1. Figure 3
schematically shows a bottom view of the draghead
according to the invention and schematically
i |1 ustr digge & shows acoharvaticareprodedtioniof & bnpijudinal Section of the

pl u&%b %a\‘]a%%r}fl ? uﬁéaﬁ‘d a preferred placenment of the

penét I'ng i gure 4a shows in rear view a
cr oss- sedgure ﬁ,scmfoﬁg?aﬂmehqwsr@ bettom wiewtdidhe diaghgasietcorfding

fi g‘lértﬁe 3nve ﬁ&'ﬁér‘?d ragﬁﬂﬂc‘(ﬁ?ly ifils Q@E a@.nﬁ:\’brﬁ‘sﬂ’@c@ cleln‘ﬁLleJ bf a

seal ants o ure 1. 10 ure
s c h@lpeglity @&V'ngrs Ang\epreferred g!ap%me &f the persirating podjes.

dragheach% aersﬂb\ng.rt Ral hRW é“é&@EJséHﬂloﬁ’nal éﬁ%qlne 6b, of the
surface igure shows a schematic repro ucti on Of a

Ion‘é"laﬂ'ﬂﬁﬂ PAfI9We - of the draghead according to the

i nvent i Griguid b sAEWS Wi re& view iadist of tCsrarmts 6fahd YragRetSof
|nn€q3| e view a detail of a pressure plate 15

co s ng penetrating bodies. Figure 8 finally shows
in a reamguré eSvsehemiatisallys sidwsa  Bhaidinkh @edtiod eofAaAdragiiead

the_dra € g}olfvfn ur e gr'l%l% draghead | for a
{ r oRRoRAASE e et Rard a2 o he | nventi on s
i n use riigueel Gostewst & eclsnaticsrepfodoatiob @f ianlonfitudihal eat dothe

of &Eéﬁéﬂd%ccomﬁ & tﬂ%'ih%@ﬁtm%th]og@%?sgg ding to the

i nvention I s nD he suction line 31
and is Jdgun@é’tsemmat@albt@owsnn a siderview a detad iofr@mressuresplate

dr agh@afing bﬁetfé[u‘?%b&ﬁ&bw th different mutually

connected vl sors . as shown in figure
1. Each Figure finglly shouws i Inzacrear viewy gi¢fss-seefion@langdlg lingi Ata’ of
val g diaghdad of:#aure%? ce ), a rear wal | 4 (4a, 4b, A4c,
..), an_up (5a, .) with OSSIb|y
an ar chdde ﬁgﬂﬁheadzg f‘Wﬁ t@ﬁ"@éﬂ’ﬁ’i‘%’s"qpﬁercﬂ“ﬁ%‘ ding 6‘?1%“&(??"9“*'0“ is
whl inisk fovild 5@ tHeE3tl suFfScaA @ InNtHe Hié‘ctswasar?m( Itﬁﬁrheﬁ&}aghead
0 e rear

e 1 aisokdiglohe, fuaon i Hhobfeo B 454 o Berponon e anges
f| xmﬂmeaéd shebetonth BDRISE ectbodimehts th dgHanest 1. isOoprbliagd with
dr a‘ﬁ % mu %H{B%ﬁrré%teéls \? %érg ggkzmcm al Qsegwown mr}%ure 1. Each
visor 2a, 2b, 2c,... comprises at least side walls 3 (3a, 3b, 3¢, ...), a rear wall 4
(4a, 4b, 4c¢, ...), an upper plate 5 (5a, 5b, 5c, ...) with possibly an arched part,
which remains in close contact, while the visor revolves around its axis 6 (6a, 6b,
6¢c, ...), with a sealing strip connected fo the rear wall 4, for example a rubber
strip, being part of the fixed parts being mounted on the draghead 1. During
dredging, an underpressure is maintained in the draghead 1 to be able fo suck
up the loosened hard soil particles and other soil particles through the suction
line 31. According to the invention the hard soil 50 is shattered and loosened by
the action of the pressure solid 20 (as shown in figure 4a) which can be located
upstream and/or downstream and/or in the interior of the visor 2. Preferably the
pressure solid 20 comprises a pressure plate 21, contained in each of the visors
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up the | oosened hard soil particles and other soil
particles through the suction 30 line 31. According to
the invention the hard soil 50 is shattered and

by the action of the pressure soli
dr(ﬂg‘)\?ﬁ[ﬁlﬁgﬁfl gure 4a) which can be | ocated uﬁ&@%zéﬁgﬁsmz
and/ or downstream and/or in the interior of the visor
2. Preferably the pressure d31id 20 conprises a
pressure plate 21, contained in each of the visors WO
2006/ 027325 PCTI EP2005/ 054262 12 2a, 2b, 2c, ...
hi nég. 2§l 3¢, conttiegingiyicenngciad apound credongiaxis Zebtorthe viser 2. The
Vi SRYfatién atl326 if BiebmBBliAkASs FRidloddicP R WL BRIctbR . In

mai nl'y parallel rag I on

pr e upressyrePlate 215a mymber obfdisgrsbapesh peneirajing bodigs | 42gare

bodinEded2 Phe penBEating € Bodid1€220 %F@t digldnafed OfHee Hise? sfffte
di sc-shaped, the disC surface 5 (perpendicular to the

di s@e@fnwﬂ% f%é'l% gise ¥ist 2Hk P%H‘ﬂ! ;Fubﬁﬁfﬁlal'!élpafa&e‘t ffe “!ﬁ drpg
di r @ifdctisp. PrheTﬂhaeiﬁﬁmgtbbaibs P2 am#bﬁfab@%lr&ﬂ& dNdeiré &@@oﬁed

et & BBl e oL el BreinBisnsa e 28, v Bp ellin e’ n sroer o

or dkgeptthe réie egsistdnee rovbt trmemnssmls towD d€ poddiste, Sthie | pénetrating

ded
oy iiRgs SySieRces BY PSP Rt use B aroliecniip 2 30 Ty
t hegsanlrotatenaround thbie asis @AnThe WBmIe obmusial7confiéated\hisbre 2af 2b,

mutgal |y ﬁ%??e&ég%v‘ﬂbﬁ ﬁlﬁhez streim h8§§rp surface o'a hdel | plae 8.

desif éd, provi e up ream om sur ace
heeThqoh@tl elage 8 onmreHwat quburee efough sypporh fondhee deaghead 1 on

enotHsfb mpedtarfdogagnﬂf oﬁ{eﬁ%ﬁ@%&mg éd?ﬁc.mtéegréhfggamst

and e ot her ensures a su cl ent sea
aga‘PQ$§'P|e justian pi watgy e thenursitreqmt side. Jhe wdraahapd tirangarding to
si dfie .nwﬁuo@l.rr@gfﬂmvan@gs ma@tnrémeteppnété sidR bb AR, ﬁf‘s&ﬁ%n

the advantage that the can omtted

suchmeadimentytsdfHngtian s iﬁk@ ?‘(ﬁﬁ @v tqugtr@twnaqdw &2 %hihe rﬁest

pengistrdrh NGrefamé %@nazzoofwm&rﬁ léTQﬁéfera!dIDSﬁduﬂﬁW&dhh&&@&rtS the
d 20, connected to the

| h
7 ek (s PR it ihS drappad s cpriyide i o qumber of et
pr ondzeles! Qwihidh canii rrqmb eete@qusably unwzi;gasm&sw mlfb marsﬁn. The
n| ect water OSS res ure .ne .
o) feckshl) BhterlDBE eadet ek e PlkaHicy b SucGT fne.
be erm.lthedragglugl of theelraghetd overlthesoil théDplenetrgtmdlhod:es 22 will

2:99%!88 2ao ar $%reg§@r8 rb%a&eoﬁla% s%h %05 lﬂ'J.vhlé g'nﬁplgﬁgrt {ﬁ‘.ge%tijlggst

a large pressuré
s oi partlly |Shatmed: heartthe Ioantaetr surfacenbetivears pengteating hbdy 22 and

h ing
Dol S Fra b 2 S LR BA b U
2b, ma:ls acoompbsfwdr@bywowtms@a isors htnn@glscawundzwetrha:@s 8.

IS @GRS sb&%@m&ourﬁam araﬁuéa' t8 ﬁ.lhﬁ tHa d?%uﬁggav.auon ofa

around thelr axes 6. bars
carfreiser By felatign ﬂ%alsﬁﬁﬁﬂd ‘t'?rPés regiin @nnna@w thereip, as shown in
fi riiglire/6.SHe infecled wiidrgéts! &eﬁraw:safaétew 18 Hhat bBHERParVthat is
connected thereto, as shown
situated directly undér a penetratlng body can help to turn up sand or
sedimented hard ground parts, which then can also be sucked up more easily.
At the same time the teeth 11, which are, if desired, mounted on a part of the
visors 2 and occur for example behind the jet nozzles 9, will cut loose sand or

other soil materials. Behind these teeth 11, or in stead of these teeth 11, if
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figure 5. The injected water jets, preferably directed
to that bottompart that is situated directly under a
penetrating body, can help to turn up sand or 30

d hard ground parts, which then ca
vgtﬁcn E% nore easily. At the sane tine thgcﬁgﬁ’tg??%i“,mz
which are, if desired, nounted on a part of the
visors 2 and occur for exanpll® behind the jet nozzles
9, wll cut |oose sand or other soil materials.
Behind these teeth 11, or in stead of these teeth 11,
i f YEBiIred06second 28ries Tl EPR0sArs08 4206 be mrgvidest neaedhe sear wall
sec v,
oh e@ﬁigha ?I'Séésecﬁe %é% ﬁtﬁ&l’?gét gr'ﬁdt ﬁg& glagdg,re sgﬁé% dfﬁ%ﬁ@é@ can be
endsubtliyided dg griirstsearipa of it noazles rojntieg te dhe teeth 11 and/or the

sub f e t
o Ching boses S RISt 4k PR b

secHitrallepq peary vertiglly ﬁswa%rgs wiedptsdpiacted bwthe def ngzzles are
vVerfor erdrhple %mmgafol the Waidel cfahd yus&ownwt%zzlé@&a .ﬁtbﬁded to

i njecte ozzI es are for exa
t o) Bl fuidibentrecedic e, Y08das, nestiiie reat WAl 5 BLidehe shatiar and
I nt leaskadhé partliabbtabdhhmsdailse the soil, i.e. deeper,

th d t I
TR g Ralhh e T AR S o e o
pene atcun gn kangi desir@P deptht Bepending GmEHe sirdsedfi the pe@etrdiihg

o TR, B APfic TRl tad Sihe o HRERS o el o 6
spekt lsmoamp!e@@emnemeaﬂs tohadjesd tHe dspth efrioe ganetration. Intthissvay
POSip is%reexhﬁ‘lpﬁrp%¥élﬂ§ tﬂg?ﬂ‘{ésprééguﬂedéléiﬁtm% tﬁfﬂﬁ&eﬁipe%?@ating

penetr at or exa
t halvoweﬁe??plﬁ@gamﬁcéedpmeglaﬂy ta the rearewall wlnleh eat be replaced, in

Pengdricidr Bfbng mneﬁt.&zrobae@ms@hs@.tumeérakﬁ{oym& Qedrifall

rear wall whi can | aced gar i cul ar

al o‘h@f the visgln %’{’F? eta F)(S’E%H"E aperatigp tﬁisdmh adiysimen takes place
par@{ {helbriige ¢fife frRifg stelidn ho‘ﬂ)pé\qc Th@fh I’tﬁ@@ Edjuétéblé ﬁﬁ)@n@rfg of

draul i eratl on this justment tak
©) b8 ek ell AHGIcF inachhgpiiating HoRRp 122 JRUTRIsET B SHgHaDRY of the
Th endwn dighedit 1 aﬁiacuﬁdea:hb SefBirkting @ptd carl be optiadily \sjusted in

o7 Sch R A b Ml o o
perﬂaémbnlngweckam h can be optinmally adjusted in 20

f t t f [ d tot

et et BRBARETf 5 Mo Rl B2
soi showAnint figure efrb tndiead nef prfoviding thea gisen dvith cmoltiplen gnuttaally
t hej

pr A i, dheh SR Bl rBblo Bt (3 aBioraing o tpe
vi sioventior i éhnatinegessanyite prmde;ﬁae& yigoewif ap@sgurato@te)hmtthls
aCCé?ﬁtgidﬂﬂerﬁ RfyfiheAieck V6 Hsbe@lTn WhidhSat1Bdst 4 SRE BRASIY dofft 20

rovi each visor wth a pressure pla
en’dﬁwrﬁgﬁtwﬂameyefaileg \ppdigs 22 iy sontaiped. wa i#er dhagein peoxised
ON&yil §fMsS a8 @lrbaliyZRentioned above for a draghead with multiple visors,

and shown in figure 8. By providing one visor, if desired with a large length (for

example a few meters), a better sealing from the soil surface and from the
surrounding water is obtained, which benefits the efficiency of the dredging.

To ensure a sufficient sealing between visor and soil and otherwise
ensure a sufficient efficiency in dredging, the draghead 1 according to this
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(figure 7) with penetrating bodies 22 is contai ned.
The visor is again provided wth sealants, as already
mentioned above for a draghead with multiple visors,

in figure 8. By providing one vis
»ﬁgéofﬁ%%th a large length (for 30 exanpl quCTfﬂPEOOS"OS“m
nmeters), a better sealing fromthe soil surface and
fromthe surrounding water 18 obtained, which
benefits the efficiency of the dredging. To ensure a
sufficient sealing between visor and soil and
ot hef.vin digurec sam embodirmériti is isbown aif fwhidihethe yupstrea esittyi ofgthe

pr IR0 R4, BISRd ek el I LN HE 285 e psor 2.

sholfie dayvngiieam sidpés epeeetedin @Bd@%? by Iaespripg eenngelion 28. By
Pl addpsedutilaly be@ﬂﬁgttﬁéjpér%‘l’rgilr\ba@ﬁesrﬂ#ﬂ FhépleBird P%gé #1 éva

to the visor downstream si de i S connec
t hePlggesigrated brtwaenstheitye cernestian pais faxis 2and spring 28)a lever

CONghibh id Yithived 'BR¢AEE tﬁ@%v&eé&bﬁ ahé Méhcd 8 bYZsprifg 28
sure pI te, 21 on ace | ocated between

the pres

t heh%/&? bR A A | '8?F°[5'o‘i’fntf"§ ’F%HHEQ qu%afeéﬁﬁ"ﬁﬁ‘&‘ iefpfigs to be
Ievea«ena@bympeﬁetfdnhgbmd Because of the |ever action,
the for exer as, to be o

fractio ﬁ”?ﬁea(?sfo 'ﬂﬁh? gﬂbﬁcﬁﬂﬁrﬁd" 'Eroé’éys?ﬂee"%’h tg%thﬁgtanzales
be areixstch edn by usdif pesiretf st desgrited dibovéor aa whbedinhtwith a

noz‘;zlﬁh}ggﬁgg%q'hg%géw &h only one visor, teeth, jet

can be used if deS|red as
descr i béal ordeo e pfayentahatesdpplyi watert isvaupplicd thp:lugh dhe tejatioély
| I e N
IBFEE 30650 1R RS o oBRUET Rl 08 Yoo o
Si dﬂégseblpcatﬁes irefgrably, the ﬁéiednfailg eang 4 of tjmeemr atﬂ yeﬂmaled

sealyfgn %lngt H‘Pes QrdgRERE 18R ding T8 ﬁléaﬂ%{ntfoh V@]r?' 5 Bl Shis

3 and 4 he vi Sor are welT seal ed. en using
thé’%ﬁﬁ@fﬁ@dﬁjh'aﬁ‘ﬁfﬂ ding to the inventi on on hard soils

t hl S PaREieforé it dlrag;hewdﬁrpeaeraiﬁbeﬁrsaeé@ vﬁtheséara%&hegdsy

referab I provi seal ants . provi di ng
t h reuding fies "z?d?"itst 49 & 15 acepmpliskardthat H‘&ts‘{cﬁ@ &RG( priginating
I grfﬁgn melh sgicig lineB1 il Emktthf dfdtgﬁéacpﬂ sirdm@g, &?;o Wid ézog S0 Cthus
e dra ea nt g, the sojl. us .

1 CA091g S5pt gt e Ykt o, s ety g0t 2 anaor
delthen presiutayplafeezwmdxor Zhendil GO. Thisesuulersmt‘em Bhdures thht
an | mlet | on_act | 9

enatghor Bimp Sisue rost lides Wi beritof ol 2R dtiflopec
22 ic dive Sl Foveltieplatier breakshfalesior oﬂ@mlse)odﬂlapsésasy @roviding,

%dm lt?'?ﬁ? th:Ent%Bhgrﬁ’Mnﬁ)%r &P ch)rﬂ]%er o @s BL 054 digng this

nventon connec
VI wmre@aweabesshfurthermwﬁsgd 25 conpressive stress is

further 4 RELLBF &MY preferred embodiment of the draghead shown in the
figures, sealants 40 comprise a closing plate 41, which is received slideably in
height, in a height adjustment groove 42 and is contained herein by means of a
flange 43. Groove 42 is applied in suspension plate 44, which is connected to
the visor 2. The dimensions are chosen such that the closing plates 41 can set
on the soit 50, in which occasional level differences can be absorbed in a
translation of the closing plate 41 in the groove 42. The sealing can be
improved, if desired, by increasing the weight of the closing plates 41.
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In case of the preferred enbodi nent of the draghead
shown in the figures, sealants 40 conprise a closing
plate 41, which is received slideably in height, in a
wWe bd@hb27ad) ust ment groove 42 and is contai nedpcqﬁfp‘fdog‘mgﬂﬁz
means of a flange 43. G oove 42 is applied

suspensi on plate 44, which is connected to 30 the

visor 2. The dinensions are ¢fhosen such that the
closing plates 41 can set on the soil 50, in which
occasi onal |evel differences can be absorbed in a

t r agrehasiment i9 fProvidedowigs arisan| Zawih pressuret plateg? b dv avhith, the
Thepagid ﬂgtecﬁrﬁs kﬁ?ountéﬁﬁ&&){\%‘ﬂle réurféjeétﬁr?%xls% 19 the draghead

|ncreaS|ng he mekg OSIng at es
2006/ ¥gos o thepisor: omsm!phzels third @wﬁoaQ netends ssubstantially

pf%r&ﬁﬂucﬂiaﬂbtﬂewa‘gq{lre&ndmih pressure plate 21, in
ssure plate 21 is nmounted revol vabl e

whi ch
ar ound é." Y PAUnGnG, Hhe PRESSS Aile 2k ERyRlvaRle reundan pds; B the
Vi sgeneatingnbotidsC D2 teie nidié redpabid f mloﬁrﬁgethdsprof le of the soil.

= |G eyl BRRets bafientinel PG Shirdor 28 o

an amesecufi@ ptessure (pdated Catcan Pebohde@s in2d witie mmm the choice

CouRBeiaiE on et elfer iiasD B ot Qs Wefegrs gmpaiment hes
26 reshuce plates efl whioh cao @asemﬂctedeto fheadraghead | antifes thd Visor 2
rtg%g?ﬁ Q%gﬁﬁg b&hr%cmnd %ﬁ 5\% ing e&lib?]' fﬂelﬁ\ ef:-xslllyt rﬁ%hsed

dep anong e Soll
i nptryoafe%rsemﬂgltﬁdna rt!te ﬁagnc_l_@ mefeza@lyr@cepmtad éssueh awdycthat the

CanrB&ufP 'MRE 20 it bgﬁetﬂflﬁéﬂbgﬂﬂg 2% B?Ffé?fﬁ Wi §8fslation

t hrough a spring connection
corivesantiy peroeadieidan toythe sejl sustage 5Bmerq§élpatbrrﬁL§Rendlr@dhe

I N grbud pla@nidis écoBhPﬁs@aé@lﬂha)t twmgﬁ%du@uﬁy S& 50 WAkvelied
t hat. the ﬁgessur e ate penetrat i bodi es 22

carffigefedyi df?PEﬁﬁt”&tﬁ'a&?\?" gfﬁ'b&?%t@tl%ﬂ b j& peles Avar a

t 0 Hllhthefsﬁtlﬂlg 28Nvfli&ﬁ§i‘cc5ﬁbre§§¥d mﬁ:hlmv@me!s )énSrhb‘Fé&%Bdﬂfﬂﬁ rbdive
i'S. acco the at first

o JRR e il TV ictesspu GoRaNorea e 8 0k airer Epepddgt on
pr ahs Lﬁpegg):c@hstahtﬁtl ofvittidn spe.rgetreamsng. Boflirter 38nétﬁt:@ﬂ|df &he
over | S n be co
° BonBiratiny poriel 8238 ek iboW caseifd’ o SRR 8555 ing o4 il reax
s oiwhichT ltagsesn dhee arsattive efordesy o flessen, tinds @isol slearbasing the

co %ﬁ&ﬁ?@ eRu ﬁ{?{ﬁ r Bgnef Eet?it %&'r&ﬁleﬁﬁf §L§s%%dugn$ th%—: RagesEBre solid

ene on
perﬂ@t that!atteg isdesH Ieed@lzmthtmsm bs'andqualltps of thaseil, wdich benefits

ValheYeliahity GHRAS Bichadtlel ind Shatk okl GAIAARe bBfeirating

reactive forces easen, thus al reasi ng
perhodien2? will also experinoe lessidamage.i s that by resi I iently

suspendirRg spitly dhRedtish 283ah be exé’éatedt Ih %il p@&éﬂﬁé w'f;lﬁs é\%ﬁa:hh

| oaded with torsion by inequalities
berfefd payson glligdsn; iasuqrt thpugp ft is rpessablagﬁeﬁa mwamlﬁehydrauilc

shemli/onpREIRAtRIspIRE | YStemBETRRB M@ thé'@dvantage that the spring

constant can be adjusted, according to the condition and the properties of the
soil.

As shown in figure 6 and 7 the pressure plate 21 is on one side, if

desired, mounted revolvable around the second axis 26 and/or the third axis 29

with the draghead 1 and/or visor 2, and to the other side by a spring connection
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25 bodies 22 will also experience | ess damage. The
spring connection 28 can be executed in all possible
ways available to a person skilled in the art. Thus

‘,{,62&0%0{3,92%& ble to use nechanic, hydraulic W 005,054262
pneumatic spring systens. These have the advan

that the spring constant can be adjusted, accordl ng
to the condition and the prop€rties of the 30 soil.
As shown in figure 6 and 7 the pressure plate 21 is on
one side, if desired, nounted revol vable around the
s ecBrefbrahbty the D6tiem @fdge 4% bhEtheltlasiig alates4 P8 relafively fiaheA suitable

opr PR ALs br 88 Holim L5l 1096w slteRbHflen] £F5u 20 oy

Pr edasirgdhthe bottem igdge isprevidas with aolbbergoatingsi ng pl ate 41

i's rel atfug ébté {oaé usf\tﬁéhﬁd'érdrgssu’;ehh ‘Mﬁﬁ% PioPdf tﬁé‘gra head 1,
d et e

bott om edge 4 or exanpl'e ween

20 ‘bplatter carb!@smrp@eed Wih g hincahie segwating valye) I3 waigh\can gt lgast
r u b&ﬁ‘ﬁal@ QRkd Ha-redrenBQ. ﬁ@!ﬁ&uﬁo@rpﬁ%s&lﬁtbeﬁa&ﬁeé‘{b@%dﬂ 86 tHaf e

the interior of the draghead 1, he [atter can

be ‘Ef?%'i‘ﬂaﬂé%d'm‘“t"ht"af”ﬂ!i HQQ‘BIP@“?%HGE 39?"?@2% SXResience g fnogieat
cana ftk dfaging dﬁmﬁgécﬂwatbrd@&eodtﬁ@e meaiaghadd 4.cah fbetah@wed in
under ress me oq E! at the aghead
s o BRI e Ot vave RS AR spciirestilp ab It partaly
ex pdrope m&eﬁbrymd@geiaﬁngdmwe tKisplacge it the g'ldiﬂm%ﬂ'eam rear
wat er m i de ra

b ok TR BRGSO o i, By S Py vslea, by
undmegrsed a0 aetosktid matetprpsnure abdagurétﬁbnbl intps vnsﬁrmf erably

the r eglﬂrégshfé%o}{@bd % pléfetﬁila r o u‘% OOIHB dla},rotation gxis

downstream r ear can
adj Astlbd pressuret swa A0 gomaprises B m@uteematet%ﬂ rrrrwam:h aofi/onon

autgured E%UH"BQRSBP énetriility %Ff TR nolifle dé hﬁ'ue\é %r&rolvabfe

Pressure sol | I's pre nmount e revo
ar odrAdNdan ineT apd ase epmpriged imbings joist pieeess - ﬂdpeg@netratlng

\C/:\ﬁnmfdie%% Fedd HSREAR drrlu@é.ﬁc'%amféréhtmo%ta ASH @k s8Il berleath,

h a nunber “of penetrating bodies are nount ed.
The¥ewhirl thisFothatieed. The (ragiras cempressive fgree igrsupplied by the

g odrmfal SAgbri viatér mghu 6F thb d?h@ri‘eﬁ& 4nd Imﬁ?qmstmata:na 5 the
DO et s Sy prreh B v o o
The requm thechdeaniayeeas tase thatthe diaghesidebirding iy theli®vention is
O St G 420 Sl dibele b SRSl RRD BB
dr asyick axitharespeditogeach dther thay eniargen opématidrize width W can be
Iagx%%l%g ﬁ%llr'léhec pﬁe?aﬁo@%%w Eﬁ'{d 3@%? ﬁ@g P%%%IR‘% r%'glpcgzﬁ g'hls cén be
solacdempiizhed hy swuating thecfemetiating bodiest22din fenrettiony inhwhich a
! ©8Gid dehe€ B RnBiriifly HodRS 23 id AisHBhecRRirBh U irstsEHeR o
penetrating bodies 22, comprising a series of adjacently mounted penetrating
bodies 22, the total width of the second series being larger than the total width
of the first series. Preferably the penetrating bodies 22 are staggered in such a
way that the desired cperational width W more or less corresponds with the total
width of the draghead, without ‘creating gaps in it'. In staggering the penetrating
bodies with a mutual distance which is adjusted in function of the sort of soil the
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covered than the operational width W of a single
pressure solid 22. This can be 25 acconplished by
mounting the penetrating bodies 22 in formation,
second series of penetrating bodie

‘%@%@?’Pg’%ed upstream of a first series of érgéflsrpgfo:ﬁamz
bodi es 22, conprising a series of adjacently nounted
penetrating bodies 22, the flétal width of the second
series being larger than the total width of the first
series. Preferably the penetrating bodies 22 are
st argglisedcbrogucteorcis high@o thanyth¢ lcamulated pretuctiandof all the seperate
ope th Wnore or |ess corresponds with the

ﬁfmﬂéHE§9§Me t he draghead, wi thout "creating gaps
| n i f. |IhlsStJaggeadvn@;agmsobaieatrlaa$trtgo pevetiating wiotlles 22 are

oy s et b 858 e B el A e
r eclPftsREnepsRiigLRAdY diheiin use grrst dowastreamepasilinedhpregsure solid)
pr osléCdn &ylardr g?édterbb@raﬁ&%ﬂéﬁtﬁ tha?i%@ﬁéréﬁrbm@ 559? irPfont bf it.

is further advantageous that at |east two penetratin

bodndlis way g %’eafc%ﬁsaée'eﬁ' We%mmherﬁ%v and Prasteewveln geached.
ot haraddifion, hfeadbﬁﬁe séﬁeﬁaﬁnmd%s i Fedubdach the 5 [ast

penet r at od e st downstream
posi t i or#é(d&ﬁ g‘élﬁ'lg "S‘UJ tFﬁ)dsfﬁé%" ARPraRmanisfo @ deaghgad of the
opekmtmndmﬂ adepdrisinglyangh inerepse of thatoifit@nbo6kthb Melv dra§head
nbee e hIS way a great operational depth can be
ﬁ% ﬁB greSS|ver reached. In addition, wear
of t he ﬁ@aemveuwmcjﬁ botdiireifed ® thederobaliimdsys diseussed here and

condy ' i f e tp. a

i 3 pBgd 8 e Wafe U bEhCRIbIPABURIE T o g of the
i nrpgRdedgflaimpe ef fi ci ency of the new draghead can be
expected. The invention is not limted to the

enbodi ments di scussed here and changes can be nade to
them wi t hout departing fromthe scope of the appended
claims. 15 WD 2006/ 027325 PCTI EP2005/ 054262 18

Clains 1. Draghead (1) for a trailing suction hopper,
conprising a visor (2), revolvable around a first

axis (6) for renoving soil, and a suction line (31)
connected to the visor (2) for the renoval of the
| oosened soil, characterised in 5 that the draghead

(1) is provided with a pressure plate (21), which
conprises a nunber of mainly disc-shaped penetrating
bodi es (22) on the soil-facing side of
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the pressure plate (21), in such a way that their
circunferential edge (23) is capable of transferring
forces to the soil. 2. Draghead according to claim1,

vgg%%%%l sed in that the draghead (1) 10 CP%”FFHPE&)?/%S&&

VI sor whi ch is revol vabl e about the first axis
(6), and which conprises at |east one pressure plate
(21). 3. Draghead according 18 claim2, characterised
in that the draghead (1) conprises a plurality of
visors (2a, 2b, 2c, ...), revolvably nounted around

t heClaime s (6a 6b, 6¢, ...), each of the visors

v sbrs: (bpragnesil) ¥ yRiigy soioladepr, ‘Dbie g vior (2)
di rreedlvakte afounbea cﬂrsa@hreata) forbremogingostlie and iavalction line (31)
nou I bstanti al ont i.nuous_whol.e. ..
TSR0 G b PR ' AR e
c hathaidhe dragbead (ﬂ)tiihHDVldewlﬂ'pa easauke [atat(21)(@1igh camprises a

a‘?Zﬁ*Lead of R srabl helhafity Bile' (225 o B sl ol Sice of
e PXeSSHES Plgtes(@n) tim suchad (way that their dircermnfergintial adge (23) is

dr%pgblé%ﬁrhr%‘?erﬁﬁdforc@stcﬁﬁ@ggifv‘ad according to any one
of clains - 3, characterised in that the pressure

plate (fl)D’P%hG@Sﬁﬁ%‘{"@thOtQﬁ"@‘hb chragiresed ip hat Rgdiragheag &)

Vi S@mpkids hlviso? L(Q)h mcway révoRable! atiott frRV st all f6)2am! Whlich
athird aX|s 3 he third axis extendi ng

sulFAmpEeSaYleasha %@ﬁ?ﬂ”ﬁﬂ'ﬂ? 29 the drag direction (P).

25 6. Drsagirmaa@ewrainm: dlaﬂm@!&h&ﬁ@teﬂéedqh &althe Hragh@ad (1)
characteri se SSU

CorfeRrats 2ol H Gl 28y S SPARE I EBlec Sgung e

e aaxes ¢8a, bspe,i.np eactndifetbé msas(cﬁﬂipnsﬁig ableagtiuna (ressure plate
t ed. |

© he@ P piedhdehe G298, D1, ofl<BlelB1 i Giop RPEAUER e oo

f orbeirtg donagautiyaly moated aidatming atshbstar@llyreantiadious pdioieng

bet '

Dt e 435 egd el ) 39/orA il RS WEBBA A e

andhe peessge| platg (2 Disagkeleablyamownted atpund acieadnd s (26) to the

h
c! g@?%k%&%ﬁ%d(& 51@ Fsol OF 1AL "&;2?6} ARG ubStantially
heleFﬁ"eb‘Mﬂb‘E'?ldEﬁQ inegtiog (M 2006/ 027325

PCT/ EP2@0Drgted8 %oool@nd"%l éﬂ?ton%(iif léféuﬂ? ﬁt- ﬂrcﬁﬁfé@teﬁ@m that

and i s contalned herei %/ fl ang

t hahg PSS RAls (2 1d s ramBerec io-the Gegatiegd 6h SpRaE o vkt (2) i

consmele taafhyttﬁattlhe révioRable afodhd a%hird4:a8 tmcth@tmre laftis 'Rgltehing

B # nasq}Pétﬁdcha gtie;ﬂ?g ed in that 5 the

o1 potEaa fePetTedas o e ofab P2) of the draghead

( 1) seeB. Dragheab aeadrding to any one of claims 1 — 5, characterised in that
the pressure plate (21) is connected to the draghead (1) and/or the visor (2) by
means of a spring connection (28).

7. Draghead according to any one of claims 1 — 6, characterised in that
the draghead (1) is provided with sealants (40), for at least partially sealing the
mutual opening between parts, such as visor (2} and pressure plate (21), and/or
between a part, such as the visor (2), and the sail.

8. Draghead according to claim 7, characterised in that the sealants (2)
comprise a closing plate (41), which is slideably received in height direction, in a
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forms a substantially rectangul ar suction surface,
wth alength (L) and a wwdth (B), in and
per pendi cular to the drag direction (P) respectively,
the disc- shaped penetrating bodie

‘%@oéol\%}?zg%gd in such a way along the wdth (B)%C(r%%;ooﬁﬁﬁzsz
suction plane that they leave a mddle | ane of the
width (B) vacant. 10 10. Dra&ead according to any one
of claimse 1 - 9, characterised in that the visor (2)
and/ or the whole of visors (2) of the draghead (1)
seereight @diuaﬂmmb groove(#2) andsialsortaimed diergin fog goeang df ar flange
su

C(g%)gfhe SYEJ;F t%ntaﬁsggﬁdéﬁsﬁh&la?@eglﬁ %bd th Ble visor
res(B)actlver, the di sc-shaped penetrati ng bodi es (22)

mount ed gi Mraghehd $86drEidg ROSHY dridbfichitheHal & Qﬂﬂaiaetehaa in that
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13. Draghead according to claim 12, characterised in that the distance in
width direction (B) between two consecutive penetrating bodies is between 5
and 40 centimetres and preferably between 10 and 20 centimetres.

14. Draghead according to any one of claims 1 — 13, characterised in
that the diameter of the disc-shaped penetrating bodies (22) is between 5 and
80 centimetres.
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(21). 17. Draghead according to any one of clains 1 to
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soi lél(?cording to any one of claims 1 — 17, in which the draghead is lowered to a
position on top of the soil surface and dragged thereover, the disc-shaped
penetrating bodies (22) at least partially contacting the soit surface, the suction
line (31) creating an at least partial vacuum in the at least partially by sealants
{40) sealed space enclosed by visor (2), pressure plate (21) and the soil (50), so
that the disc-shaped penetrating bodies {22} penetrate the soil (50) and cause
cracks therein, flakes broken off the scil being at least partially sucked up by the
suction line (31).

19. Method according to claim 18, characterised in that the visor (2) is
provided with a series of teeth (11) extending perpendicular tc the drag
direction, which teeth at least partially penetrate the possibly already torn soil
during the dragging.

20. Process according to claim 18 or 19, characterised in that the
draghead comprises at least one series of jet nozzles (9) for injecting water
under high pressure in the soils.




